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(54) Lamp reflector for use with gaseous discharge lighting 



(57) A reflector (1 2,20) is provided which surrounds 
a light source (24) that has emissions in both the visible 
and radio frequency ranges. The electrically conductive 
reflecting coating (16.22) of the reflector is connected to 
the system electrical ground so that the radio frequency 
component is effectively shielded by the reflector. The 



visible component of the spectrum emitted by the 
source (24) escapes the reflector cavity (90) after at 
least one reflection from the reflector surface (16,22) 
and forms the required beam pattern. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 5 

This invention relates to a lighting device, specifi- 
cally to a lamp reflector used with gas discharge light 
sources. More particularly, the invention is directed to a 
reflector design intended to suppress radio frequency 10 
electro-magnetic radiation from a light source. 

2. Description of the Prior Art 

Heretofore, EMI (electro-magnetic interference) is 
from a source of EMR (electro-magnetic radiation) has 
been suppressed by shielding that source. Opaque 
materials such as metals, metal filled plastics or metallic 
coatings are used for EMI shielding of electronic com- 
ponents, ballasts, etc. 20 

Discharge light sources emitting in the visible spec- 
tral range, generate a certain amount of EMR due to the 
nature of the processes in the source and its excitation. 
The level of that EMR could cause serious interference 
with electronic devices. One example of such a source 2s 
is a neon light tube. 

Opaque shielding materials are not applicable, 
since they would not pass the visible radiation. 

To provide EMI shielding for sources of this nature, 
woven metal wire meshes with small cell size are widely 30 
used. Disadvantages of this approach include 
increased cost and performance limitations. Regarding 
increased costs, the addition of the wire mesh increases 
both component and assembly cost, affecting the over- 
all cost of the finished product. 35 

Regarding performance limitations, the size of the 
mesh cells applies limitation on the high frequency 
range that can be efficiently shielded, and reduces the 
light output due to absorption and scattering from the 
mesh. 40 

Another technique of EMI shielding is the use of 
conductive coatings that are transparent in the visible 
range. ITO (Indium Tin Oxide) is widely used. Although 
this technique does not have the performance limita- 
tions mentioned above, the application of the coating is 45 
expensive, and the coating itself is highly toxic. 

SUMMARY OF THE INVENTION 

It is the essential object of the present invention to so 
reduce the overall cost of the device by eliminating the 
special EMI-shielding component. It is an object to 
achieve this goal without using a radio frequency 
screen, such a screen typically reducing the light by 
about 20%. It is also an object to achieve this goal using 55 
a lamp having low wattage rating. The goals are 
achieved by providing a lighting device comprising of a 
reflector that completely surrounds the light source so 
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that there is no direct light emanating from the source. 
The visible spectral component of the source is escap- 
ing from the reflector cavity after at, least being once 
reflected. This reflector surface is grounded so that the 
EMR is effectively shielded by the same reflector sur- 
face. The reflector is composed from several individual 
portions that are relatively aligned for best performance, 
as shown in the embodiments. In order to afford a 
clearer understanding of this invention and of the man- 
ner in which the same may be carried out in actual prac- 
tice, two typical forms of embodiments thereof will be 
described by way of example with reference to the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

This invention may be clearly understood by refer- 
ence to the attached drawings wherein like elements 
are designated by like reference numerals and in which: 

FIG. 1 is a cross-sectional view of one embodiment 
of a lamp assembly of the present invention in a 
plane perpendicular to the axis of discharge of a 
lamp of such assembly; 

FIG. 2 is a more detailed enlarged view of FIG. 1 ; 

FIG. 3 is a cross-sectional view similar to FIG. 1 but 
taken at a different location along the axis of dis- 
charge of the lamp; 

FIG. 4 is a cross-sectional schematic view of reflec- 
tor components of one embodiment of the present 
invention in a plane perpendicular to the axis of dis- 
charge of a lamp associated with such reflector 
components; 

FIG. 5 is a cross-sectional schematic view similar to 
FIG. 4 wherein the reflector components comprise 
surfaces which are part of parabolic, circular and 
spiral cylinders; and 

FIG. 6 is a cross-sectional schematic view similar to 
FIG. 4 wherein the reflector components comprise 
surfaces which are part of parabolic, circular and 
elliptical cylinders. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The embodiment of this invention which is illus- 
trated in FIG. 1 is particularly suited for achieving the 
objects of this invention. The present invention relates 
to a lamp assembly which comprises a housing and an 
elongated lamp mounted to the housing, the housing 
including a first element connected to a second ele- 
ment, and the elongated lamp being mounted therebe- 
tween. For example, in the embodiment of FIG. 1 , a first 
element 10 is provided which includes a lens having a 
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. trough portion 1 2 and a transparent lens portion 1 4. The 
trough portion 12 comprises a reflective metallized 
inner surface 16. In the embodiment of FIG. 1, the first 
element 10 is made from a transparent plastic material 
which may be, for example, a red polycarbonate. In 
order to metallize the inner surface 16 of the trough por- 
tion 12. the surface 16 may be covered with a reflective 
metallized material such as aluminum, the lens portion 
1 4 being left transparent by not applying such aluminum 
thereto. The aluminum may be applied to the inner sur- 
face 16 by coating, if desired. It should be noted that all 
of the metallized surfaces described herein comprise a 
radio frequency absorbing material such as, for exam- 
ple, aluminum, which may be applied by coating. 

The housing of the lamp assembly of the present 
invention also includes a second element. The second 
element may include a single plastic piece which 
includes a backing portion and a reflector portion or 
may be formed from two separate pieces which form a 
backing portion and a reflector portion, repectively, 
which are coupled together. In the embodiment of FIG. 
1 the second element 18 is formed from two separate 
pieces. One piece is the reflector portion 20 having a 
reflective metallized surface 22 which faces the metal- 
lized surface 16 of the trough portion 12 and the trans- 
parent lens portion 14. An elongated lamp 24 is 
mounted to the housing and extends in the trough por- 
tion 12. 

In the preferred embodiment, the first element and 
the second element are connected and hermetically 
sealed together by tongue and groove segments at 
respective edge segments of the housing. For example, 
in the embodiment of FIG. 1. the first element 10 and 
the second element 18 are connected together by 
tongue and groove segments 26 and 28. To this end, 
first element 10 includes tongue members 30 and 32 at 
opposite edge segments 34 and 36 of the first element, 
and second element 18 includes respective mating 
groove members 38 and 40 at opposite edge segments 
42 and 44 of the second element. In the preferred 
embodiment, the first and second elements 10, 18 may 
be connected together in this manner such that the 
reflective metallized surfaces 16 and 22 form a reflector 
having a predetermined reflective pattern. A sealing 
adhesive (not shown) may be provided at the tongue 
and groove interfaces to adhere and hermetically seal 
together the first element 10 and second element 18. In 
the embodiment depicted in FIG. 1, elongated lamp 24 
has an axis of discharge 46. The predetermined reflec- 
tive pattern lies in a plane perpendicular to the axis of 
discharge 46 and forms a spiral relative to the axis of 
discharge. The predetermined reflective pattern is 
described in more detail hereinafter. 

In considering FIGS. 1 and 2, the first element 10 
includes a leg portion 48 which extends from the trough 
portion 12 to the edge segment 36. The leg portion 48 
has a radio frequency absorbing inner surface such as 
a metallized inner surface 50 which extends from the 



metallized surface 16 towards the end of the leg portion 
48. In a like manner, the second element 18 includes a 
leg portion 52 which extends from the reflector portion 
20 towards the edge segment 44. The leg portion 52 
5 has a radio frequency absorbing inner surface such as 
a' metallized inner surface 54 which extends from the 
metallized surface 22 towards the end of the leg portion. 
In the assembled housing of FIGS. 1 and 2, the metal- 
lized surface 50 faces, and is in close proximity to, the 
10 metallized surface 54. 

In the preferred embodiment, the second element 
18 comprises a separate backing portion 56. The reflec- 
tor portion 20 extends away from the backing portion 56 
to form a cavity 58 between the reflector portion 20 and 
15 the backing portion. A ballast member 60 is mounted in 
cavity 58. For example, cavity 58 may comprise a 
recess 62 into which a mating ballast member 60 may 
be inserted. Recess 62 may be provided on the backing 
portion 56, or as depicted in the drawings, on the inner 
20 surface of the leg portion 52. A radio frequency absorb- 
ing surface may be provided at the inner surface of the 
leg portion 52 around the ballast recess. For example, 
such area may be provided with a metallized surface. As 
illustrated in FIG. 3, which is a cross-sectional view of 
25 the lamp assembly of the embodiment of the present 
invention depicted in FIG. 1 taken at another location 
along the axis of discharge 46, the reflector portion 20 is 
held in place relative to the backing portion 56 and the 
lens portion 14 by sandwiching the leg portion 52 
30 extending from the reflector portion 20 between the leg 
portion 48, extending from the trough portion 12, and an 
inner surface 64 of the backing portion 56. * 

In the preferred embodiment, the cavity 58 com- 
prises an inner boundary formed by inner surfaces 66, 
35 68 and 70 of the reflector portion 20, leg portion 52 and 
backing portion 56, respectively. The inner boundary 
comprises a radio frequency absorbing surface such as 
an inner boundary metallized surface. For example, as 
illustrated in FIGS. 1 and 2, a portion of inner surface 70 
40 of the backing portion 56 forms a metallized surface 72. 
In the preferred embodiment, a conductive member is 
electrically connected between the inner boundary met- 
allized surface, on the one hand, and the metallized sur- 
faces 50 and 54, on the other. To this end, such 
45 conductive member is preferably sandwiched between 
the metallized surfaces 50 and 54. For example, as best 
illustrated in FIG. 2, a stainless steel clip 74 is provided. 
Clip 74 includes a first arm 76 and second arm 78 which 
extends from, and is spring-biassed away from, the first 
so arm. The first arm 76 is sandwiched between the metal- 
lized surfaces 50 and 54. and the second arm 78 
extends into cavity 58 and is spring-biassed into 
engagement with the inner boundary metallized surface 
72. Ballast member 60 includes two conductors (not 
>5 shown) electrically connected to opposite ends of the 
elongated lamp 24, and a ground conductor 80 electri- 
cally and mechanically connected to the inner boundary 
metallized surface 72 by screw 82. In this manner, the 
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radio frequency absorbing materials formed about the 
ballast recess 62, on the backing 56 at 72, between leg 
portions 48, 52 at 50, 54, and on the reflector surface 22 
and trough surface 16, may be coupled to the system 
electrical ground (not shown) to intercept all radio fre- 
quency broadcast before transmission through the lamp 
gap. 

In considering the predetermined reflective pattern 
provided by the metallized surfaces 16 and 22, a non- 
imaging optical set-up is provided which includes a 
reflector which effectively completely surrounds the 
elongated lamp 24 so that there is no direct light ema- 
nating from the source. With reference to FIG. 1 , the vis- 
ible spectral component of the lamp 24 comprises a 
maximum upper beam component 84, a maximum 
lower beam component 86 and a center beam compo- 
nent 88, the center beam component being approxi- 
mately horizontal. Such visible spectral component of 
lamp 24 escapes from the reflector cavity 90 and 
through the lamp gap 92 after at least being once 
reflected. 

In the embodiment illustrated in FIG. 1 . the lamp 
assembly may comprise a lamp 24 which is a low watt- 
age, elongated neon discharge lamp tube which emits 
light and radio frequency noise. Such lamp may be a 7 
watt, 50 torr neon lamp which is fabricated from a gas 
filled tube having an inner diameter of 3 mm, an outer 
diameter of 5 mm and a length which extends in the 
direction of axis 46 of about 14 inches. The pulse rate is 
15 kHz. Such a low wattage lamp has low heat produc- 
tion. As a result, the elongated lamp can be cradled by 
small protuberances extending from the trough portion 
12 and the reflector portion 20 which allows both opti- 
mum centering of the lamp and close spacing between 
the lamp and metallized reflective surfaces. Such posi- 
tioning of the lamp facilitates efficient trapping of all of 
the light and radio frequency. Such a configuration 
allows efficient radiation of the small level of light pro- 
duced and good capture of the radio frequency. 

Elements 10 and 18 provide a sealed housing 
which encloses the lamp tube. The lens includes the 
lens portion 14 and the reflective trough portion 16 
which extend approximately the length of lamp 24. 
Trough 16 has a first edge 94 and a second edge 96. 
Reflector portion 20 has an inner edge 98 and an outer 
edge 1 00. Inner edge 98 is positioned adjacent the lens 
along the first edge 94. The reflector portion 20 curves 
across and away from the trough 16 so that the outer 
edge 100 at least intersects a plane which extends 
through the first edge 94 and the outer edge while pro- 
viding no direct line of sight to the trough. The large tube 
24 is axially centered in trough 16 and is offset from the 
lens portion 1 4 and the reflector portion 20. The backing 
portion 56 is sealed to the lens along edges 42 and 44 
to enclose the reflector portion 20 and define the cavity 
58 which provides a wireway and the ballast recess 62 
between the backing portion and the reflector portions. 
The light reflective material of surface 16 is formed on 



the inner surface of the lens between edges 94 and 96, 
and the light reflective material of surface 22 is formed 
between edges 98 and 100. Some advantage has been 
found in extending the grounding material from edge 96 
5 around the corner toward lens 14. This is believed to 
accomodate a small surface conductance around the 
corner. As depicted in FIG. 1, reflective material at sur- 
faces 16 and 22 directs emitted visible light through the 
gap 92 between edges 96 and 100. Such light may be 
10 directed, for example, in a direction extending about 10 
degrees about the horizontal beam 88. 

In the preferred embodiment, metallized surfaces 
16 and 22 comprise several individual portions that are 
relatively aligned for best performance. For example, in 
is the embodiment schematically depicted in FIG. 4, the 
reflector component formed by metallized surfaces 16 
and 22 is composed of four individual surfaces including 
a first surface 102 which is part of a parabolic cylinder, 
a second surface 104 which is part of a circular cylinder, 
20 and third and fourth surfaces 106 and 108 which are 
part of a spiral cylinder, or in the alternative, part of an 
elliptical cylinder. In combining such individual surfaces, 
it will be readily apparent to those skilled in the art that 
the specific location of the break 1 10 between the met- 
25 allized surfaces of the first element 10 and second ele- 
ment 18 will depend upon the design and dimensions 
chosen and will not affect the operation of the reflector 
component collectively formed by surfaces 16 and 22. 
Therefore, break 1 10 is not depicted in FIGS. 3 to 5. 
30 In considering the reflector components of FIG. 3. 
as noted herein elongated lamp 24 may be a neon lamp 
comprising a gas filled tube 24' having a diameter that is 
substantially smaller than the length of the tube. As 
noted, the diameter of the tube may be as small as. for 
35 example. 3 mm (inner diameter) and 5 mm (outer diam- 
eter). Such a characteristic implies one dimensioned 
reflector design wherein the reflector components may 
be obtained by sweeping a line parallel to the axis 46 of 
the lamp 24 along a composite curve to form a generally 
40 spiral pattern in a plane which is perpendicular to axis 
46. Axis 46 is the axis of the discharge of lamp 24. 

In the embodiment schematically depicted in FIG. 
5, a reflector of the type depicted in FIG. 4 is provided 
wherein spiral surfaces which are part of a spiral cylin- 
45 der are utilized. In particular, metallized surfaces 1 6 and 
22 collectively consist of individual surfaces including a 
first surface 1 02 which is part of a parabolic cylinder, a 
second surface 104 which is part of a circular cylinder 
and opposes surface 102. and third and fourth surfaces 
so 106' and 108' which are part of a spiral cylinder. Sur- 
faces 102, 104, 106" and 108' are connected as 
depicted in FIG. 5 into one continuous composite curve. 
In fabricating the reflector of FIG. 5, the focal point of the 
parabola associated with the surface 1 02 and the center 
55 of curvature of the circle associated with the surface 
104 are located within the inner diameter of the glass 
tube 24'. In the preferred embodiment, such parabolic 
focal point and center point of the circular arc is the cen- 
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. terline of the discharge; that is, the axis 46 of lamp 24. 
The spiral surfaces 106' and 108' force the light emitted 
by lamp 24 not being initially intercepted by parabolic 
surface 102 or circular surface 104, to escape the 
reflector cavity 90 via multiple reflections from reflector 5 
surfaces. 

The embodiment depicted schematically in FIG. 6 
is identical to that of FIG. 5 with the exception that spi- 
ral-type surfaces 1 06' and 108' are replaced by surfaces 
1 06" and 1 08" which are part of an elliptical cylinder. In 10 
fabricating the reflector of FIG. 6. the elliptical surfaces 
1 06" and 108" are aligned so that foci f 1 of elliptical sur- 
face 1 06" coincides with the centerline of the discharge, 
which as noted is the axis 46 of lamp 24, and the foci f2 
of elliptical surface 108" is displaced vertically above the is 
centerline. The elliptical surfaces 106" and 108" force 
the light emitted by lamp 24, not being initially inter- 
cepted by parabolic surface 102 or circular surface 104, 
to escape the reflector cavity 90 via multiple reflections 
from reflector surfaces. 20 

FIG. 1 schematically illustrates the lamp assembly 
of the present invention placed in a spoiler 1 1 4 of a vehi- 
cle (not shown) to provide a signal lamp for the vehicle. 
The transparent lens portion 14 provides an output win- 
dow for the light emitted by lamp 24, and in the preferred 2s 
embodiment such output window will follow the contours 
of the spoiler 1 14. To this end, the lamp assembly may 
be inserted into a spoiler recess 116 which is configured 
to effect such a result. When provided for use with a 
vehicle, the lamp assembly of the present invention will 30 
comprise reflector components which will be aligned as 
described herein to achieve the necessary output light 
distribution complying to automotive signal lighting 
specifications. 

In considering the present invention, a lamp assem- 35 
bly is provided wherein the reflector surrounds the tubu- 
lar neon light source so that there is no direct radiation 
emitted by the source escaping the reflector cavity. The 
reflective coating, applied to the reflector component, is 
connected to the system electrical ground. That assures 40 
that any direct EMR emitted by the source media is 
effectively absorbed by the conductive reflector coating 
assuring effective shielding of the EMR component of 
the emitted spectrum. At the same time, the visible part 
of the emitted spectrum is reflected by the reflector 45 
coating and exits the reflector opening after at least one 
reflection from the reflector surfaces. The rays from the 
source emitted towards the parabolic portion of the 
reflector exit the lamp after one reflection from the 
reflector surface. The rays from the source emitted so 
towards the circular portion of the reflector are reflected 
back through the neon tube towards the parabolic por- 
tion of the reflector surface and exit the lamp after two 
reflections from the reflector surfaces. The rays from the 
source emitted towards the spiral portions of the reflec- 55 
tor in the embodiment of FIG. 4, or elliptical portions in 
the embodiment of FIG. 5, bounce between the reflector 
surfaces and exit the reflector after several reflections. 



FIG. 1 shows the light distribution from the lamp ray- 
trace model according to the present invention employ- 
ing a neon tube with intensity of 1 1.7 CD in a direction 
orthogonal to the axis (centerline) of the source. The 
output light distribution complies with the requirements 
of FMVSS 108 for CHMSL (center high mounted stop 
lamp) applications. 

Accordingly it can be seen that the reflector, 
according to the present invention, eliminates the need 
for any additional EMI shielding element, effectively 
reducing the cost of the entire assembly. Although the 
description above contains many specifics, these 
should not be construed as limiting the scope of the 
invention but as merely providing illustrations of some of 
the presently preferred embodiments of this invention. 

Thus the scope of the invention should be deter- 
mined by the appended claims and their legal equiva- 
lents, rather than by the examples given. 

Claims 

1 . A lamp assembly, comprising: 

a housing comprising a first element connected 
to a second element, said first element having 
a trough portion and a transparent lens portion, 
said trough portion comprising a reflective first 
metallized surface, and said second element 
comprising a reflector portion having a reflec- 
tive second metallized surface facing said first 
metallized surface and said transparent lens 
portion; and 

an elongated lamp mounted to said housing 
and extending in said trough portion. 

2. The lamp assembly of claim 1 wherein said first ele- 
ment and said second element are connected 
together by tongue and groove segments such that 
said first metallized surface and said second metal- 
lized surface form a reflector having a predeter- 
mined reflective pattern. 

3. The lamp assembly of claim 2 wherein said prede- 
termined reflective pattern is a spiral. 

4. The lamp assembly of claim 1 wherein said first ele- 
ment comprises a first leg portion tiaving a third 
metallized surface extending from said first metal- 
lized surface, and said second element comprises 
a second leg portion having a fourth metallized sur- 
face extending from said second metallized sur- 
face, said third metallized surface -facing and in 
close proximity to said fourth metallized surface, 
and further including a ballast member electrically 
connected to said elongated lamp and grounded to 
a metallized surface. 
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5. The lamp assembly of claim 4 wherein said second 
element comprises a backing portion and said 
reflector portion, said reflector portion extending 
away from said backing portion forming a cavity 
between said backing portion and said reflector 
portion, said ballast member being mounted in said 
cavity. 

6. The lamp assembly of claim 5 wherein said cavity 
comprises an inner boundary which comprises an 
inner boundary metallized surface, and further 
comprising a conductive member electrically con- 
nected between (a) said third metallized surface 
and said fourth metallized surface, and (b) said 
inner boundary metallized surface. 

7. The lamp assembly of claim 6 wherein said conduc- 
tive member is in contact with, and sandwiched 
between, said third metallized surface and said 
fourth metallized surface. 

8. The lamp assembly of claim 7 wherein said conduc- 
tive member comprises a spring-biassed clip hav- 
ing a first arm sandwiched between said third 
metallized surface and said fourth metallized sur- 
face, and a second arm extending from said first 
arm and into said cavity, said second arm being 
spring biassed against said inner boundary metal- 
lized surface. 

9. The lamp assembly of daim 8 wherein said first ele- 
ment and said second element are connected 
together by tongue and groove segments such that 
said first metallized surface and said second metal- 
lized surface form a reflector having a predeter- 
mined reflective pattern. 

10. The lamp assembly of claim 9 wherein said prede- 
termined reflective pattern is a spiral. 

11. A vehicle warning lamp comprising: 

a) a low wattage, elongated neon discharge 
lamp tube emitting light and radio frequency 
noise and having a length along an axis, 

b) a sealed housing enclosing the lamp tube, 
comprising: 

a lens having a lens portion and a reflec- 
tive trough portion extending approxi- 
mately the length of the lamp tube, the 
reflective trough portion having a first edge 
and a second edge. 

a reflector portion having an inner edge 
and an outer edge, the inner edge posi- 
tioned adjacent the lens along the first 



edge, the reflector portion curving across 
and away from the trough portion so that 
the outer edge at least intersects a plane 
extended through the first edge and the 
5 outer edge while providing no direct line of 

sight to the trough portion, the lamp tube 
being axially centered in the trough portion 
and offset from the lens portion and the 
reflector portion, and 

10 

a backing portion sealed along an edge to 
the lens to enclose the reflector portion 
and to define a wireway between the back- 
ing portion and the reflector portion, the 
is backing portion further including a ballast 

recess. 

c) visible light reflecting and radio frequency 
absorbing material formed on the lens between 

20 the first edge and the second edge, and formed 

on the reflector portion between the inner edge 
and the outer edge, to direct emitted visible 
light through a gap between the second edge 
and the outer edge in a direction extending at 

25 an angle about the horizontal, 

d) radio frequency absorbing material formed 
on the backing portion around the ballast 
recess and along a portion adjacent the wire- 

30 way, said radio frequency absorbing material 

formed on the backing portion around the bal- 
last recess, along a portion adjacent the wire- 
way, on the lens between the first edge and the 
second edge, and on the reflector portion 

35 between the inner edge and the outer edge, 

being coupled to an electrical ground to inter- 
cept all radio frequency broadcast before trans- 
mission through the gap, 

40 e) a ballast positioned in the ballast recess, and 

f) electrical coupling wires extending from the 
ballast through the wireway to the lamp. 

45 12. The vehicle Warning lamp of claim 1 1 wherein the 
angle is about 10 degrees. 

13. The vehicle warning lamp of claim 1 1 wherein the 
ballast is coupled to the radio frequency absorbing 

so material. 

14. The vehicle warning lamp of claim 11 wherein the 
lens and the backing portion are connected 
together by tongue and groove segments such that 

55 the portion of the lens between the first edge and 
the second edge, and the portion of the reflector 
between the inner edge and the outer edge, form a 
reflector component having a predetermined ref lec- 
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tor pattern. 



1 5. The vehicle warning lamp of claim 1 4 wherein said 
predetermined reflective pattern is a spiral. 

1 6. The vehicle warning lamp of claim 1 5 wherein said 
predetermined reflective pattern is formed by visi- 
ble light reflecting material formed on four individual 
surfaces of the reflector portion and the lens portion 
connected into one continuous composite surface 
which includes successively, from the outer edge of 
the reflector portion to the second edge of the lens, 
a first surface which is part of a parabolic cylinder, a 
second surface which is part of a spiral cylinder, a 
third surface which is part of a circular cylinder and 
a fourth surface which is part of a spiral surface. 



connected into one continuous composite surface 
which includes successively, from the outer edge of 
the reflector portion to the second edge of the lens, 
a first surface which is part of a parabolic cylinder, a 
second surface which is part of a elliptical cylinder, 
a third surface which is part of a circular cylinder 
and a fourth surface which is part of a elliptical sur- 
face. 



17. The vehicle warning lamp of claim 15 wherein said 
predetermined reflective pattern is formed by visi- 
ble light reflecting material formed on four individual 20 
surfaces of the reflector portion and the lens portion 
connected into one continuous composite surface 
which includes successively, from the outer edge of 

the reflector portion to the second edge of the lens, 
a first surface which is part of a parabolic cylinder, a 2s 
second surface which is part of a elliptical cylinder, 
a third surface which is part of a circular cylinder 
and a fourth surface which is part of a elliptical sur- 
face. 

30 

18. The vehicle warning lamp of claim 1 1 further includ- 
ing a conductive spring-biassed clip having a first 
arm which is electrically connected to the radio fre- 
quency absorbing material formed on the lens and 

on the reflector portion, and a second arm which 35 
extends into the wireway and is spring-biassed 
against the radio frequency absorbing material 
formed on the portion adjacent the wireway, the bal- 
last being grounded to the radio frequency absorb- 
ing material formed on the portion adjacent the 40 
wireway. 



19. The lamp assembly of claim 1 wherein said prede- 
termined reflective pattern is formed by visible light 
reflecting material formed on four individual sur- 45 
faces of the reflector portion and the lens portion 
connected into one continuous composite surface 
which includes successively, from the outer edge of 
the reflector portion to the second edge of the lens, 
a first surface which is part of a parabolic cylinder, a so 
second surface which is part of a spiral cylinder, a 
third surface which is part of a circular cylinder and 
a fourth surface which is part of a spiral surface. 



20. The lamp assembly of claim 1 wherein said prede- 
termined reflective pattern is formed by visible light 
reflecting material formed on four individual sur- 
faces of the reflector portion and the lens portion 
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(54) Lamp reflector for use with gaseous discharge lighting 



(57) A reflector (1 2,20) is provided which surrounds 
a light source (24) that has emissions in both the visible 
and radio frequency ranges. The electrically conductive 
reflecting coating (1 6,22) of the reflector is connected to 
the system electrical ground so that the radio frequency 
component is effectively shielded by the reflector. The 



CO 
< 

in 

CO 

O 
CO 
00 

o 

Q. 

LU 



BNSDOCID: <EP 0860655A3 I > 




visible component of the spectrum emitted by the 
source (24) escapes the reflector cavity (90) after at 
least one reflection from the reflector surface (16,22) 
and forms the required beam pattern. 
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